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Responses of phytoplankton community to abiotic environmental variables with the mitiga-
tion of eutrophication: A case study of Donghu Lake, Wuhan City
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Abstract: Based on field data and using space-for-time substitution, we discussed how phytoplankton community in lakes responds
to mitigating eutrophication. Our field survey and sampling was conducted in five sub-lakes of East Lake in Wuhan: Lake
Guozheng, Lake Tangling, Lake Tuanhu, Lake Miaohu, and Lake Shuiguo. The comprehensive trophic state indexes indicated the
five sub-lakes were in distinct trophic states, within the range between 45.4 and 76.8. Moreover, the phytoplankton density and bi-
omass were in the range of 2.03x10° to 245 10° cells/L and 0.819 to 19.9 mg/L, respectively. Results from representational
difference analysis showed that the succession of phytoplankton species were significantly related to water temperature (WT) , total
nitrogen (TN) , transparency, total dissolved solids and ammonia nitrogen. We further analyzed the casual relationships between
abiotic environmental variables and phytoplankton density/biomass using stepwise multiple liner regression. It was found that TN
and WT were the main factors affecting phytoplankton density. Meanwhile, phytoplankion biomass could decrease with the
reduction of TN and total phosphorus. Although the total density and biomass of phytoplankton showed a decline with eutrophication
mitigation, there was no obvious response in their species composition and biodiversity. Additionally, we found phytoplankton

biodiversity and trophic levels showed nonlinear relationship. Therefore, to restore the degraded lakes, short-term and long-term in-
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terventions are both needed. Additionally, we should pay more attention to recover biodiversity and ecosystem functions.

Keywords : Phytoplankton; density; biomass; dominance index; comprehensive trophic state; Shannon-Wiener index
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Fig.1 Location of sampling sites in Donghu Lake
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AR LRAER A , 1] REAEAEILABIN R AEOS R0 S R G 2R . BE MR 5 X R T WK R 4
AANRVE FRARZS WA T IF WA 2R BT DTS, DO 2R RS K BB FR A 9 56 R B AN B2 k.
TEWRRLEL TS T , 45 8 5 SRR AN A ) TR BE SRR A b 1 B B e ) P R 22, W ) VR B 1IK
ZA AR DL X 3 T TBESE A ARF RSB L Z RIS Ab T 80% ~90% Z i), TG b & MR 22 S AP AE. Bl £
T4 AR IR A LA WL St AR A PR FEAR YA o, B 8 4 A B A KRG 4 140,
Moy R A G T . PR, PR B S A v, MK M 8 SRS oy o st Oy P R I, 4
BT ATRE T LB, (EZ0 1O A | I P U AL A R v A5 R 1 2 A

KW T BT AR B S50 2 AR PR AL AR W i 38 B (EPR AL 2 AR RO F RIS 31 I 25 4R T L
WyRR LG AL . SR Piburgur See W) B BB 20 4FJ5 A4 K& AL PRI RIS G54 0 e AR
T4 3 W] A 25 2R G R A T TS R A e A AR 3 T RE A A A W RS i
QR IINAA S RGBSR BMEGTTE. DI, FEREATIIIA A S S S M 2 AR I 4 4 2 R ARIE e A2 R
FIARSEBLR OCHERTTE. SIS, T A=) ek B 3 AR S RO RE I (A S B A R b L 45 7
PRl R SR 1 G

4 5

1) ZR 70190 5 IR AR BE T B < i 180> 7K SR T80 > SRR 80 17 22 180 > 14138 5 2% 1WA 3R A7 A0 22
St AR RS T BE ] AR ) REBET] BRI TR

2) IFWERPII R A5 WT TN ¥R NH-N ¥R EE (SD \TDS ¥ JB 5 i AR 5C , HAR SC R BEHESF oA - WT>
SD>TDS>TN>NH;-N. JRF A% 5 TN B2 WT 5 B IEMSE, 5 NO,-N (NOS-N ¥ Ji 52 1 3% TG, iF
PR R i TN TP ¥R B2 52 5 TE ARG, 15 TDS \NO, -N IR B2 52 0 35 SORSG s 0 T AR BB B 75, TN &
JEERT T PR AL ARV A A BRI R T TP R

3) TEAR RS B SR AL W A ) e A v, R W 2% 1180 P AR 25 1) % P A A2 K A 8 3R K P IR BE
BRI, ELF R A M b 22 R S K M B TR KRR B 2 ] AR R RS AR
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